Abstract: This paper examines the effect of ownership types and concentration, as well as the impact of foreign bank's entry modes on bank's risk-taking behavior and capital ratio and also analyze the effect of bank-risk taking behavior and capital ratio have to one another simultaneously. This study uses panel data of 87 banks in Indonesia and Malaysia from 2003 to 2016. This study finds that government-owned bank and foreign-owned banks take more risk and have higher capital ratio compared to the privately-owned bank, while foreign banks that enter the market with merger & acquisition strategy tends to take less risk than those who enter the market with greenfield strategy.Moreover, the result also shows that bank-risk taking behavior and the capital ratio has negative effects on one another and that banks take less risk and hold more capital during the financial crisis period. These findings have major implications towards government's and foreign ownership limitations such as limiting the number and entry of foreign and state ownership will be effective to reduce bank-risk taking behavior and implementing minimum capital adequacy policies will be able to initiate less-aggressive risk-taking behavior.
Introduction
The Asian Financial Crisis in 1997/1998 has a profound effect on almost all countries in Southeast Asia and resulted in several bank's restructuring policies. Indonesia in particular decided to roll out several policies to reduce the number of banks in the country to create a safeguard for banks to help them survive the financial crisis through the minimum capital adequacy ratio policy. Both Indonesia and Malaysia have implemented 8% minimum capital adequacy ratio, quite different from other Southeast Asian countries which mostly implemented higher capital ratio. Moreover, both Indonesia and Malaysia have the 2 nd and 3 rd highest ownership concentration level in Southeast Asia and the state-owned banks in both countries dominated the banking industry in terms of asset despite only having small number of state-owned banks. Taking the similarities in both the banks ownership characteristics and policies implementation, Indonesia and Malaysia seem fit to be used as samples in this study. However, the high capital al ratio does not automatically mean a reduction in bank-risk, as previous studies has proven otherwise. Based on regulatory hypotheses, banks would increase their risk along with the increase in their capital ratio [1] . If the regulatory hypothesis holds, then the government plan to reduce bank-risk using a minimum capital adequacy ratio policy would backfire. Although other researches show different result, motivated by the moral hazard theory. This is one of the fundamental reasons why this research is deemed necessary. Another significant implication from the policies enacted after the financial crisis is the rise of foreign-owned banks and the domination of state-owned banks in both Indonesia and Malaysia. State-owned banks in Malaysia represent about 40% of the banking industry's total asset while in Indonesia, it represents around 38,7% in 2016. Foreign-owned banks also dominated the banking industry regarding the number of banks in Malaysia. State-owned banks have been proven to be more inefficient compared to another type of banks due to their political ties with the government and the complicated bureaucracy (Lassoued, Sassi, Ben, & Attia, 2016) but they still give loans more than any other banks (Indonesia Statistics Institution, 2016), thus, increasing their credit risk. Foreign-owned bank's participation also rises rapidly in the following years after the financial crisis, while most studies show that foreign-owned banks usually take more risks due to their disadvantages in acquiring comprehensive information like private-owned or state-owned banks [2] The notion that both state-owned banks, which dominated the banking industry, and foreign-owned banks, which show rapid growth in the last few years, to take more risk compared to private-owned banks could pose as a threat to the banking industry.
Foreign bank's mode of entry also shows different behavior in risk-taking, as banks which enter the market via merger & acquisition might get influenced by the domestic banks it acquired or merged with [2] ; [3] . While talking about ownership, we also have to acknowledge that type of ownership is not the only factor that might influence bank's risktaking behavior and capital ratio policies; ownership concentration has also been the focus of many studies, starting with [4] The agency theory, formulated by Jensen &Meckling, [4] provides insight about how shareholders tend to focus on revenue while managers who face the threat of losing their job prefer to contain and limit bank risks. Based on the agency theory, banks with concentrated ownerships usually take more risks, as supported by previous studies such as Chalermchatvichien [5] and Eisenhardt, [6] The interesting part about this research also lies in the effect that bank-risk taking behavior and the capital ratio has one another, which means that both variables are endogenous variables and require two-step simultaneous least square regression (2SLS) testing.
This study contributes to the existing bank-risk taking and capital ratio literature with a focus on the banking industry in Indonesia and Malaysia. The findings show that capital ratio and bank-risk taking behavior indeed have an adverse bi-directional effect towards one another, which means that an increase in capital ratio will be effective to reduce bank's risktaking, as intended by the Basel Committee and the government of both countries [7] Furthermore, this study also proves that government-owned banks and foreign-owned banks take more risks and has higher capital ratio compared to private-owned banks, which means that policies to reduce or put a limit to both state and foreign banks to be created or enter the market might help to reduce the overall risk in Indonesia and Malaysia banking industry. Moreover, this study also examines the effect of foreign bank's entry modes on risk-taking behavior and capital ratio. The result shows that banks which enter the market via M&A take fewer risks than other entry mechanisms. This finding is in accordance with the asymmetric information theory and could help the government to control the mode of entry for foreign banks in the future. Also, during the global financial crisis period, banks in Indonesia and Malaysia also tend to have less aggressive risk-taking behavior, to control their risk-level and avoid insolvency while taking the initiative to have a higher capital ratio as a safety measure. The rest of this paper is presented as follows. Section 2 will provide a brief explanation on literature review, which includes theory that will be tested and previous studies. Section 3 will describe the model and methodology used on this research. Section 4 presents the results and give brief analysis based on those results, and section 5 will give a summary and some recommendations.
Literature Review And Hypotheses Development
Studies in bank-risk taking behavior have become a crucial part of researches in the banking industries. There are two main theories on the relationship between bank risk-taking behavior and capital ratio, i.e., the regulatory hypotheses and moral hazard theory. Regulatory hypothesis explains that regulators push banks to increase their capital by the increase the risklevel [8] ; [9] On the other hand, the moral hazard theory explains that capital ratio will affect bank-risk taking behavior negatively due to the availability of a deposit insurance scheme. When deposit insurance is provided, banks will be inclined to reduce their risks when their capital ratio increases. Since the incentives, they receive from deposit insurance decreases, and they have to cover their risks with their capital. The tendency to increase risks to reap benefits from deposit insurance cause moral hazard behavior. Based on the theories and previous studies, these are the hypotheses developed:
H1a: Bank risk taking behavior has a negative effect on capital ratio H1b: Capital ratio has a negative effect on bank risk-taking behavior Regarding the type of ownership, banks categorized into three types, state-owned banks, foreign-owned banks, and private-owned banks. Based on the political theory, state-owned banks have the highest inefficiency level due to political intervention and government bureaucracy [10] ; [11] Shleifer &Vishny Previous studies also prove that banks with political connection have higher chance to be rescued by the government in case of insolvency [12] Similarly, foreign-owned banks have also been proven to take more risks compared to privateowned banks due to asymmetric information issues, causing foreign-owned banks to be at a disadvantage due to unavailability of information regarding the clients and the local banking industry itself. Moreover, due to the rapid growth and high profitability of the banks in Indonesia and Malaysia, foreign-owned banks are willing to take more risks in return of high benefits in the future [12] ; [13] ; [14] Specifically, foreign-owned banks can be classified into two categories based on their mode of entry, by merger & acquisition and by greenfield investment. According to asymmetric information theory, banks who enter the market via merger & acquisition will have an advantage regarding acquiring information, regulation and market-wise, from the banks they acquired or merged with [15] ; [2] ). In contrast, [16] also mention that banks who enter via greenfield investment would be easier to monitor by the managers from home country compared to those who enter via M&A. Moreover, managers in banks who merged with local banks, may have their agenda and increase the agency problems within the company, thus increasing the risks. Therefore, based on the theories and studies by [14] ; [17] ; [15] ; [10] , state-owned and foreign-owned banks are expected to have negative sign on ZScore or positive sign on bank risk-taking behavior while foreign bank's mode of entry using merger & acquisition is predicted to have a positive sign on Z-Score and negative sign on bank risk-taking behavior. The hypotheses generated are as follow:
H2: State-owned banks take higher risks compared to private-owned banks H3: Foreign-owned banks take higher risks compared to private-owned banks H4: Foreign bank's mode of entry has an effect on bank's risk takingbehaviour Indonesia and Malaysia are also the 2nd and 3rd highest ownership concentration countries in Southeast Asia. Banks with high ownership concentration indicate a higher power of shareholder compared to managers. According to the agency theory, shareholders have the tendency to take more risks to increase their future revenue due to their ability to diversify their portfolio, thus reducing their portfolio risks while managers prefer to take more moderate stance on risk-taking since they have to ensure their position within the company due to their inability to diversify their jobs [4] Other contradictory views said that shareholders would be more involved and would increase their monitoring towards managers so managers wouldn't be able to pursue personal benefits, this view shows that ownership concentration has an adverse effect on bank-risk taking behavior. Based on the explanations mentioned in the agency theory, the hypotheses generated is as follow:
H5: Ownership concentration has a positive effect on bank-risk taking behavior Aside from bank-risk taking behavior, this study also focuses on the bank's capital ratio. State-owned banks tend to have higher capital ratio level as they usually have more assets and broader clients network, which indicates their needs to be more careful due to higher responsibility [15] ; [10] Foreign-owned banks, in contrast, have more access to international investors and capital markets would be able to increase their capital easier compared to domestic private-owned banks [17] Based on the concentration views, banks with high ownership concentration has been proven to have a lower capital ratio level [18] However, other studies have proven otherwise, where banks with highly concentrated ownership indicate that the shareholder will have higher stakes within the company and get more motivated to monitor the manager, one of which is through capital ratio policy [19] ; [20] According to previous studies as explain above, these are the hypotheses created:
H6: State-owned and foreign-owned banks has higher capital ratio compared to private-owned banks H7: Ownership concentration has positive effect on bank's capital ratio This study will also include the period of financial crisis in 2008 -2010, which leads us to also put a focus on the crisis period. During the crisis, banks which enjoy the benefits of deposit insurance will take fewer risks as deposit insurance will do its job to stabilize the banking industry or using its "stabilizing effect" [21] Similarly, the previous study in Indonesia also finds that during the crisis period, the existence of deposit insurance system will be able to reduce systemic risk in the banking industry, fulfilling the objective of deposit insurance itself [22] Also in accordance with the moral hazard theory, during the crisis with rising tension and possibility of failure, banks would prefer to utilize the deposit insurance provided by the government, rather than using their own capital as a safeguard, therefore, a bank's capital ratio is predicted to decline during the financial crisis period [21] . The hypotheses generated for the effect of crisis are as follow:
H8a: Banks tend to take less risks during the financial crisis period H8b: Banks tend to reduce capital ratio during the financial crisis period Based on the literature review and previous researches, the table below shows the expected sign of each independent variables towards dependent variables. The proxy used for bank-risk taking behavior is Z-Score, which means that the higher the Z-Score is, the lower risks taken by banks, thus the sign expected for Z-Score will have a negative effect on bank risk-taking behavior. 
Research Methodology
This study tested the data from all conventional commercial banks in Indonesia and Malaysia for the period of 2003 -2016 and employed total of 87 banks, with 71 of those coming from Indonesia and 16 banks from Malaysia. The odd numbers for the samples are caused by a lack of data for Banks in Malaysia, as not all banks publish their financial/annual report. The bank-risk taking behavior represents by Z-score, and the data for the capital ratio is represented by the capital adequacy ratio (CAR). All bank-level data including both main variable and control variables are collected from financial reports published by OtoritasJasaKeuangan (OJK) in Indonesia and from respective banks annual financial report in Malaysia, hence, the author was having difficulty to collect the data for banks in Malaysia, resulting in a small number of banks in Malaysia. Country-level data collected from central banks in both countries (Bank Indonesia and Bank Negara Malaysia) and the World Bank's website.
a. Model Specification
Several proxies have been used in the past to explain bank-risk taking behavior, as bank risk has several dimensions, from credit risk, operational risk, market risk, or solvency risks. In this paper, we use insolvency risk to explain bank risk-taking behavior, using Z-score as a proxy, which shows bank's distance to insolvency risks, which means that the higher the value of Z-score, the less insolvency risk associates with the bank. The value of z-score can be calculated by adding the value of return on the asset with capital to asset ratio and dividing it with the standard deviation of return on the asset as used by previous studies [9] ; [23] The main variables used to explain bank-risk taking includes ownership type, which uses dummy variables that indicate whether the bank is state-owned, foreign-owned, or private-owned based on the share of the bank's largest shareholder which has to exceed 50% to be included in one of the categories. Also, this study also measures the foreign bank's entry mode using the dummy variable to represent foreign banks that enter the market via merger & acquisition or greenfield investment. Other main variable is ownership concentration which use the interaction of the share of largest shareholder with a dummy variable that indicates whether a bank has passive shareholder (PS) if the largest shareholder owns less than 20% share in the company, active minority shareholder (MAS) for 20%-50% ownership or active shareholder (AS) for more than 50% ownership Bank-risk taking model uses leverage, which indicates how much loans that bank use to finance or to support its asset, bank size, to shows the difference between a bank with large asset and banks with small assets. While capital ratio model uses bank size as well, with some additional bank-level variables like weighted risk asset to total asset ratio to show the amount of risky asset compared to total asset, return on the asset as the proxy for profitability, and asset growth. Both variables also use macroeconomic-level control variables like GDP growth and Inflation rate. Following previous studies by [24] ; [25] this study will also use simultaneous regression or 2SLS to be able to analyze the effect that bank risk-taking behavior and capital ratio have to one another. Therefore, to examine the influence of ownership type, structure and foreign bank's entry mode towards bank risk-taking behavior and capital ratio these are the model used in this study: 
4)
The variable ME (Mode of Entry) examines the effect of the Bank's mode of entry on bank-risk taking behavior. Banks that enter a market via merger & acquisition will have an advantage regarding the information acquired. Furthermore, model 3.4 is used to check the consistency of bank risk-taking behavior and capital ratio during the crisis period. The fifth model (Model 3.5) examines the effect of capital ratio along with, as the ownership type, ownership structure on bank-risk taking behavior. Hence, making bank risk and capital ratio to be endogenous variable, and other control variables such as risk-weighted asset to total asset ratio (RWATA), asset growth (AG) and Return on Asset (ROA) along with both macroeconomic variables, GDP growth, and inflation rate. 
4.Results And Analysis
This part presents the findings and the analysis from the testing using simultaneous regression for all the three models. Table 1 shows the descriptive statistics for all variables used in this study. As previously explained, this study uses panel data of 87 banks operated in Indonesia and Malaysia for the period of 2003 -2016. Overall, this study uses the total of 1215 observations over 14 years period. The Table below shows the summary for all variables. Most of the Indonesian and Malaysian banks have highly concentrated ownership as both countries listed as the 2nd and 3rd countries with the highest ownership concentration level in Southeast Asia. The mean and the standard deviation for ln Z-Score of banks in both counties is quite similar with previous studies in Asia [24] ; [25] However, the value of standard deviation is high due to the different characteristics in the two countries used as samples. Other main variables, Capital Adequacy Ratio shows that the lowest value in the observations is recorded by Just bank in 2008 when the bank failed due to liquidity problems that lead to insolvency. Moreover, this study also uses various control variables such as leverage which has the average value of 0,856 which explains that banks in Indonesia and Malaysia still use loans to finance its assets compared to equity, where around 85% of bank's total asset is supported by liabilities. Return on Asset in this study also shows a similar result with previous studies, as does its asset growth and the risk-weighted asset to total asset ratio. Lowest values for both variables are also shown by Jtrust Bank in 2008. Also, the negative inflation rate is recorded by Malaysia in 2009 with 5,02% inflation rate, calculated with GDP deflator.
a. Descriptive Statistics

b. Empirical Results
The purpose of this study is to analyze the effect of ownership types, concentration and foreign bank's entry modes on bank risk-taking behavior and capital ratio. Also, it aims to investigate the impact of bank risk-taking behavior and capital ratio on one another. Due to the endogenous trait of bank risk-taking behavior and capital ratio, this study uses the simultaneous regression method or 2SLS with random effects model, so the violations for a classic assumption do not change the results for the regression result. The results shown by Table 2 confirm hypotheses 1a and 1b. We find that capital ratio has a negative effect on bank risk-taking behavior, supporting the moral hazard theory [21] ; [23] When the bank increases their capital ratio, the incentives they received from deposit insurance, the protection provided by the government in case of insolvency, also decreases since they can't depend on the coverage provided by deposit insurance completely, so some of the risks they take will have to be covered by their capital. This finding supports the motivation to create Basel II regulations that implement the minimum capital adequacy ratio to reduce risk-level [7] Therefore, in accordance with the moral hazard theory, we found that bank-risk taking behavior also has a negative effect on capital ratio, which indicates that when banks take more aggressive stance on risk-taking, they will decrease their capital ratio instead of increasing it because banks want to utilize available deposit insurance completely and avoid using their capital as protection measure. This result supports previous studies by [14] ; [24] ; [25] Other findings from the regression result also support hypotheses 2 and 3 to show that both government-owned banks and foreign-owned banks take more risks than private-owned banks. Based on the asymmetric information theory, foreign-owned banks have less information regarding both the clients and the market itself, especially for the first few years. However, the reason behind more aggressive risk-taking behavior from foreign-owned banks could also be fueled by the difference in needs and objectives between the shareholders in home country and the managers in host country, as mentioned before in the agency theory [15] ; [4] Moreover, in the context of Indonesia and Malaysia, foreign-owned bank tend to expect more revenue and opportunities in the future due to the rapid growth of the banking industry, therefore, they are willing to take more risks in return for more income and benefits in the future [12] ; [13] ; [26] Regression results also prove the political and social theory, which explain that stateowned banks are influenced by political interests which may differ from the bank's interests to gain more revenue. Banks with a political connection is also said to have the higher chance of getting covered and rescued by the government if they have problems. This finding is in line with previous studies by [12] ; [7] and [25] Results of model 2 support hypotheses four which claims that foreign banks that enter the market via merger & acquisition take less risk compared to those who enter via greenfield strategy. This finding is also in line with the asymmetric information theory and consistent with previous studies [27] ; [2] The regression results also show that both state-owned and foreign-owned banks keep higher capital ratio compared to private-owned banks, proving hypotheses six right. State-owned banks have the responsibility to keep higher capital ratio as they need to keep the prudent principle [28] while foreign-owned banks have broader access to international investors and capital market, so it's easier for them to increase their capital anytime they want to [17] Finally, the regression results also support hypothesis 8a and 8b and find that banks act differently by taking fewer risks and higher capital ratio during the financial crisis. As banks face insolvency risks during the time leading up to the crisis, banks tend to be less aggressive in taking risks to try and contain their risks level to avoid insolvency and at the same time increase their capital ratio to avoid having insufficient capital in case of a bank run. These results are also consistent with the findings from [17] ; [21] However, previous studies also noted that the global financial crisis doesn't have a significant impact on banking industries in Southeast Asia, including Indonesia and Malaysia.
c. Robustness Test
Aside from the analysis of the estimated models, to ensure that all the findings within this study are consistent, we conducted a robustness test by using another proxy for dependent variables. We changed ln Z-Score, as the proxy for bank risk-taking behavior, with loans to deposit ratio [5] ; [25] and changed the capital adequacy ratio, the proxy for capital ratio, with capital to asset ratio or capitalization [29] ; [25] . We use the same method of simultaneous regression or 2SLS with random effects model to test the dependent variables and find similar results with the previous test. We found that bank risk-taking and capital ratio have a significant and negative effect to one another and that foreign-owned and state-owned banks take more risks and have higher capital ratio compared to private-owned banks while ownership concentration shows no relation to any of the dependent variables. Therefore, we can conclude that our findings are consistent.
5.Conclusion
This study found that bank risk-taking behavior and capital ratio has negative effect on one another, following the moral hazard theory. In terms of type of ownership, one of the findings also shows that both state-owned and foreign-owned banks take more risks and keep higher capital ratio level compared to private-owned banks, while foreign banks that enter the market via merger & acquisition has higher bank-risk level compared to those who enter the market with greenfield strategy. This result implies that the Government could take more conservative decisions regarding foreign ownerships by implementing limitations on both foreign and government ownership to reduce overall risk level in the banking industry.
However, ownership concentration doesn't have any effect towards both bank risk-taking behavior and capital ratio based on our results. In addition, this study also proves that banks act differently by taking lower risks and keep higher capital ratio during the financial crisis period. Based on the findings, it would recommend the government to enact higher minimum capital adequacy ratio regulation and limit the ownership of both state and foreign investors if the government wants to lower the banking industry's overall insolvency risk level and provide a guideline of how banks in Indonesia and Malaysia acts during the financial crisis period. 
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